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INTRODUCTION

The Eldorado River counting tower has been a cooperative project between Kawerak Inc,
and the Alaska Department of Fish and Game (ADF&G). Kawerak Inc. has provided the
funds and has operated this project; ADF&G provided equipment for the project and
analyzed and expanded the tower count data used in this report..

The counting tower has successfully operated since 1995 (Rob 1995, 1997, 1998 and
1999; Kohler 2000). The 2000 season was the sixth year a salmon counting tower has
been operated on the Eldorado River. The project is operated to obtain timely and
accurate escapement information required for the active management of the salmon
stocks throughout the season. The Eldorado River drains into Safety Sound
approximately 14 miles east of Nome (Figure 1). Historically, this drainage supports the
largest chum salmon escapement of the various streams within the Nome Subdistrict.

OBJECTIVES

The objectives of this project were to:
1) estimate the chum, pink, king and coho salmon escapement to the Eldorado
River
2) describe the timing of the salmon escapements passed the Eldorado River
tower site.

METHODS

The Eldorado River counting tower camp is located on Sitnasuak Native Corporation
land, just above the furthest upstream connecting channel to the Flambeau River. The
camp is approximately 45 minutes by boat from the Safety Sound highway bridge.

A tent camp with two tent frames and an outhouse was established at the end of June. A
15-foot high scaffolding tower erected on the bank of the river served as an observation
platform. A 50’ x 8 vinyl canvas flash panel was placed on the river bottom directly in
front of the tower. A weir, built from the mid-stream end of the flash panel to the
opposite bank, directed the fish over the flash panel. An array of four 120-volt lights
mounted on a post below the tower illuminated the flash panel during periods of low light
and darkness.

Counting began on 29 June and ended on 25 August. Counting was conducted 6 days a
week. The counting schedule was 24 half-hour counts each day from 12 noon to 1130
hours the following day. The daily counts considered in this report run from 0000 hours
to 2400 hours. The counts for each half-hour shift were doubled to produce the reported
hourly counts for each species. Each day the reported hourly counts were added to



produce a daily unexpanded total. The daily and cumulative unexpanded totals for each
species were relayed to the Nome office by radio every day.

The expanded counts for this report were calculated using the following methods. The
24-hour counts for the days off were estimated by adding the counts of each hour of the
day before, to the counts of each hour of the day following, and dividing the result by
two. This expansion was done for all species counted.

The expanded counts for the days missed were linearly interpolated. The count for a
missed day with the normal 24-hour count was calculated by adding the counts of each
hour of the day before the missed period, to the counts of each hour of the day following
the missed period, and dividing the result by two. If two or more days were missed, the
count for the missing days was calculated by adding the counts of each hour of the day
before the missed period, to the counts of each hour of the day following the missed
period, and dividing the result by two.'

RESULTS

Table 1 shows the expanded daily and cumulative salmon passage totals for each species.
During 2000, the reported total hourly counts were: 9,520 chum salmon, 44,722 pink
salmon, 24 king salmon, and 128 coho salmon (Tables 6-9). The expanded counts were:
11,617 chum salmon, 55,922 pink salmon, 33 king salmon, and 192 coho salmon (Tables
2-5).

Chum and pink salmon were observed on 29 June, the first day of counting. King salmon
were first observed on 3 July. Coho salmon were first observed on 31 July. The daily
peak count of 1,402 chum salmon occurred on 4 July; the daily peak count of 5,870 pink
salmon occurred on 13 July; the daily peak count of 26 coho salmon occurred on 21
August (Table 1).

Most chum salmon returned during the two-week period from 2 July through 16 July
when 78% passed the tower, although smaller numbers were counted through August
(Table 2; Figures 3 and 4). Pink salmon returned from 29 June through 20 August with a
peak date of 13 July (Table 3; Figures 5 and 6). Few king salmon were counted (Table 4;
Figures 7 and 8). All coho salmon counted returned after 31 July (Table 5; Figures 9 and
10).

All species counted exhibited a diurnal pattern of migration as they passed the counting
tower. During the 15-hour period from 1500 through 0500 hours, 96% of the chum
salmon passed the tower (Table 2; Figure 11). During the 12-hour period from 1800
through 0500 hours, 94% of the pink salmon escapement passed the tower (Table 3;
Figure 12). During the 9-hour period between1900 and 0300 hours, 94% of the king

" From Rob 1999



salmon escapement passed the tower (Table 4; Figure 13). Similarly, 86% of coho
salmon escapement passed the counting tower between 2100 and 0500 hours (Table 5;
Figure 14).

An aerial survey of the Eldorado River counted 3,383 chum salmon on 20 July 2000.
The aerial survey counted 29% of the total season expanded tower count of 11,617 chum
salmon. The aerial survey counted 3,113 chum salmon above the counting tower on 20
July, when the cumulative tower count of chum salmon was 10,238. The aerial survey
count was 30% of the cumulative tower count on that date (Table 1).

An aerial survey of the Eldorado River up and downstream of the tower counted 16,080
pink salmon on 20 July 2000. The total season expanded tower count of pink salmon was
55,992. This aerial survey counted 29% of the total season expanded tower count of pink
salmon. The aerial survey above the counting tower counted 15,840 pink salmon on 20
July, when the cumulative tower count of pink salmon was 46,439. This aerial survey
counted 34% of the cumulative tower count on 20 July (Table 1).

DISCUSSION

This was the sixth consecutive year of operation for the Eldorado River counting tower.
The 2000 escapement of chum salmon was the second weakest since the project began in
1995. The size of the 2000 chum escapement was similar to 1996, 1997 and 1998, but
Just one third the size of 1995. The 2000 escapement of pink salmon was only 41% of its
parent year 1998 (Figure 17). Comparatively, the even year escapement of pink salmon
in 1998 was 298% percent of its parent year 1996 (Figure 17). The 2000 escapement of
king salmon was about the same as in 1999 (Figure 18). The 2000 coho salmon
escapement was the second latest on record (Figure 19; Appendix 1). Whereas, the 1996
escapement of coho salmon began eleven days earlier than in 1995, 1996 and 1998. High
water caused precluded counts on 15 July, 4-6 August, and 12 August. Passage estimates
were made in the same manner as leave days. Appendix 2 shows the percentage of
salmon by species that were estimated each year from 1995 to 2000.

A counting tower on this watershed is valuable because the chum salmon escapement
documented from 1995 to the present shows the relative importance of the Eldorado and
Flambeau watersheds to the various salmon user groups in the Nome Subdistrict. The
Eldorado tower provided fishery managers a valuable tool for assessing the salmon
returns to the Safety Sound watersheds.

If funding is available we recommend the project should start a week earlier to more
completely count chum, pink and king salmon, and if additional funding is available, the
project should remain in operation three weeks later to more completely count coho
salmon.
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Table 1. Expanded daily and cumulative migration of all salmon species past the Eldorado River counting tower, Norton Sound, 2000.

Cumulative Cumulative Cumulative Cumulative
Date Chum Chum Pink Pink King King Coho Coho
29-Jun 4 4 8 8 0 0 0 0
30-Jun 28 32 62 70 0 0 0 0
01-Jul 238 270 110 180 0 0 0 0
02-Jul 334 604 106 286 0 0 0 0
03-Jul 742 1,346 302 588 2 2 0 0
04-Jul 1,402 2,748 2,140 2,728 0 2 0 0
05-Jul 132 2,880 796 3,524 0 2 0 0
08-Jul 286 3,166 816 4,340 2 4 0 0
07-Jul 905 4,071 3,273 7613 7 1 0 0
08-Jul 772 4,843 4,029 11,642 4 15 0 0
09-Jul 662 5,505 5,296 16,938 2 17 0 0
10-Jul 322 5827 4,234 21472 0 17 0 0
11-Jul 586 6,413 3,112 24,284 0 17 0 0
12-Jul 608 7,021 5,488 29,772 0 17 0 0
13-Jul 1,156 8177 5,870 35,642 4 21 0 0
14-Jul 498 8,675 2,779 38.421 2 23 0 0
15-Jul 403 9,078 2,146 40,567 2 25 0 0
16-Jul 246 9,324 1,806 42373 0 25 0 0
17-Jul 152 9,476 758 43131 0 25 0 0
18-Jul 262 9,738 1,272 44,403 0 25 0 0
19-Jul 190 9.928 1,022 45425 0 25 0 0
20-Jul 310 10,238 1,014 46,439 2 27 0 0
21-Jul 395 10,633 2,144 48,583 0 27 0 0
22-Jul 245 10,878 2,641 51,224 0 27 0 0
23-Jul 102 10.980 616 51,840 0 27 0 0
24-Jul 42 11,022 656 52,496 4 H 0 0
25-Jul 18 11,040 348 52,844 2 33 0 0
26-Jul 38 11,078 454 53,298 0 33 0 0
27-Jul 34 11,112 282 53,580 0 33 0 0
28-Jul 49 11,161 310 53,890 0 33 0 0
29-Jul 116 11,277 607 54,497 0 33 0 0
30-Jul 124 11.401 694 55,191 0 33 0 0
31-Jul 62 11,463 384 55,575 0 33 12 12
01-Aug 22 11,485 78 55,653 0 33 0 12
02-Aug 48 11,533 100 55,753 0 33 0 12
03-Aug 16 11,549 8 55,761 0 33 0 12
04-Aug 9 11,558 -+ 55,765 0 33 0 12
05-Aug 9 11,567 R 55,769 0 33 0 12
06-Aug 10 11,577 - 55,773 0 33 0 12
07-Aug 2 11,579 + 55,777 0 33 0 12
08-Aug 6 11,585 8 55,785 0 33 0 12
08-Aug 8 11,593 6 55,791 0 33 0 12
10-Aug 4 11,597 0 55,791 0 33 6 18
11-Aug 8 11,605 11 55,802 0 33 1 29
12-Aug 5 11,610 11 55,813 0 33 7 36
13-Aug 7 11,617 22 55,835 0 33 4 40
14-Aug 0 11,617 82 55,917 0 33 6 46
15-Aug 0 11,617 16 55,933 0 33 8 54
16-Aug 0 11,617 24 55,957 0 33 4 58
17-Aug 0 11,617 14 55.971 0 33 8 66
18-Aug 0 11,617 7 55,978 0 a3 17 83
19-Aug 0 11,617 T 55,985 0 33 17 100
20-Aug 0 11.617 7 55,992 0 3 20 120
21-Aug 0 11,617 0 55,992 0 33 26 146
22-Aug 0 11,617 0 55,992 0 33 22 168
23-Aug 0 11,617 0 55,992 0 33 10 178
24-Aug 0 11,617 0 55,992 0 33 6 184
25-Aug 0 11,617 0 55,992 0 33 8 192
Total 11,617 11,615 55,992 55,992 33 33 192 192
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Qutlined areas indicate hours not counted. Numbers in cutiined areas ndicate estimated

Tabie 3. Expanded daily hourty pink salmon migration past the Eldorado River counting tower, Norton Sound, 2000.
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Outlined areas indicate hours not counted  Numbers in outiined areas indicate estimated

oo%
0.0%
0o%
0.0%
B6.1%
0.0%
0.0%
6.1%

0000000

0 0
0 0
0 0
0 0
2 0
0
0
0

=R-N-N-N-N--N-

1900 2000 2100 2200 2300

=R=-N-N-N---N-]

(=R-B-N-N-N-N-N-1

ﬂﬂooomﬂo

coocoocoo o0

1500 1800 1700

(=N -N-N-N-N-0-0-]

1400

“oounﬂouu

muuuoo oc oo

0 0 0
0 0 0
0 0 0
0 0o 0
0 0 o

0

0

0

(-N-N-N-J---N-

0
o
0
0
0
0

g
g
g
g
geososooo
3
g
E
g

=R-N-N-N-]

NOoOOoOOoO

cCoooN

R-R-N-N-1

oococoo

-R-N-N-N-]

=R-N-N-N-]

oocooo

-N-N-N-N-]

=R-N-N-N-]

=R-N-N-N-

=R-N-N-N-]

cooo0

=R-N-N-N-]

=R-N-N-N-]

=N-N-N-N-]

cooo

=R-N-N-¥-]

cooo

=R-R-N-N-]

cococoo

cocoocoo

0.0%
0.0%
0.0%
0.0%
0.0%
00%
0%
0.0%
100%

SEEE8E85ES

i32dd3dd

3

FERE

i

EFEEFEEF R R EER RS

Ccoonf-rjcccoofelcccccofejle oo

o ojlo cocofojoc coocoofolo oo o aoloclelele ao
o ofo cocofolo cvoocololo co o asloolelele oo
e =l -R-E-R-] =] =-N-N-N-N-] =] -W-F---N-1 -¥-] o OO
o ojc cococofolec coco coc o ocle o oo
loeleooe ccoo coc o oofe oo
lo oo o0 0 cocoo coococofoolelele oo
o oo coocofoloe cooo cooc oelecfolole co
loojo oo e coococoflofo coocoofooBofo oo
loojo coocofolo cocoofojococ oo oole ce
o olo coe cocooocofjoSjoooocofococle oo
o ofjo cocofojo ccocofoofjcoocooleoeale oo
Slefe © o co Sfale © o o ofe ofc ofg]e cfo e ofElEle o

ooocoofofoeooofo ofe oo o ofo =

coon © o oo ojofo ofofe afe o o

cocoe oococaoo oleo o
oo @lcococo cococcofeflcod oejoe o
oo olecoo cocoeo cococoloe o
ofo ofoocoa cocoocoofclecocoejoe o
oo cjlcoocoofojloooccc ofofoo o ocelo o ofelole o
oo ojcoccooleloomoo oo o aoloo olojole o
oflc ojloooe ocococoo ocooolee oo
onooooooououunoououuuoo (=N-]
ojoojoococo ofjojlooocoo oo oojoo ojojojo o

]
[}
o
0
0
o
L
0
1

4

ocojooocoool|e

ocoojooocooo|e

oocjloooooo|e

oojo oo oo ole

oojcoocoocooole

cooojoojec ococoo|e

coojo oo 0o o|e

cojlo cooo oo|e

oojo oo oo o|e

oojo oo oo ole

DUﬁUODOOOD
coSlecoooaole
oo ojo oo oole
cocjooo ool
oo cjooooo|e
oo ojoo oo ol|e
oo ojooooale
o0 ojoo oo ale
lo o oo o o 0 o]
oo ocjloocooo|e

=N-T-] (-N-N-N-N-] ]

00% 91% &1% 242% 00% 00% O00% 00% 00% &1% 00% 00% 00% 0O0% 00% 00% 00% 00% 00% O00% 182% 242% 00% 121%



Table 5. Expanded daily hourly coho salmon migration past the Eidorado River counting tower, Norton Sound, 2000.

Qutkned areas indicate hours not counted  Numbers in outined areas indicate estimated
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Table 8. Reported hourly chum saimon observations at the Eldorado River counting tower, Norton Sound, 2000,

I-(SuTined areas indicate hours not counted
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Table 7. Reported hourly pink salmon observations al the Eidorado River counting tower, Norton Sound, 2000,

J

[Butiined areas indicate hours not counted
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Table 8. Reported hourly king salmon obsenations at the Eldorado River counting tower, Norton Sound, 2000.

utlined areas indicate hours nol counted
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Table 9. Reported hourly coho salmon observations at Ihe Eidorado River counting tower, Norton Sound, 2000
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Figure 1. Area location map of the Eldorado River counting tower project site, Norton Sound, 2000.
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Figure 2. Cumulative migration of all salmon species past the Eldorado River counting
tower, Norton Sound, 2000.
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Figure 3. Daily chum salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 4. Cumulative chum salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 5. Daily pink salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 6. Cumulative pink salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 7. Daily king salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 8. Cumulative king salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 9. Daily coho salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 10. Cumulative coho salmon migration past the Eldorado River counting tower,
Norton Sound, 2000.
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Figure 11. Diurnal pattern of chum salmon migration past the Eldorado River counting tower, Norton
Sound, 2000.
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Figure 12. Diurnal pattern of pink salmon migration past the Eldorado River counting tower, Norton
Sound, 2000.
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F11-14. Diurn. atterns Chart 3

Figure 13. Diurnal pattern of king salmon migration past the Eldorado River counting tower, Norton

Sound, 2000.
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Figure 14. Diurnal pattern of coho salmon migration past the Eldorado River counting tower, Norton
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F15-18. Annu. graphs Chart 1

Figure 15. Cumulative migration of chum salmon past the Eldorado River counting tower, Norton
Sound, 1995-2000.
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Figure 16. Cumulative odd year migration of pink salmon past the Eldorado River counting

Number of Pink Salmon

tower, Norton Sound, 1995-1999.
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Figure 18. Cumulative migration of king salmon past the Eldorado River counting tower, Norton

Number of King Salmon

Sound, 1995-2000.
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Figure 19. Cumulative migration of coho salmon past the Eldorado River counting tower, Norton
Sound, 1995-2000.
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Appendix 1. Historical salmon escapement at the Eldorado River counting tower, 1995-2000.

Year Operating period Chum Pink King Coho
1995 July 7-Aug 9 39,867 4243 22 35
1996  June 30-Aug 20 12,655 46,095 27 324
1997  June 29-Aug 19 14,302 1,022 98 194
1998  June 29-Aug 12 13,808 137,283 446 21
1999 July 10-Sept 1 4218 977 28 510
2000  June 29-Aug 25 11,617 55,922 33 192

Appendix 2. Percentage of salmon counts estimated at the Eldorado River counting tower project 1995-2000.

Year Operating period Chum Pink King Coho
1995 July 7-Aug 9 15.7% 8.7% 0.0% 20.0%
1996  June 30-Aug 20 12.3% -26.0% 14.8% 35.8%
1997  June 29-Aug 19 33.3% 38.6% 18.4% 32.0%
1998  June 29-Aug 12 30.6% 43.6% 22.0% 4.8%
1999  July 10-Sept 1 18.2% 44.3% 7.1% 32.9%
2000  June 29-Aug 25 18.1% 20.0% 27.3% 33.3%
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